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Part III DETAILED ACTION 

Drawings 

1. This application has been filed with informal drawings which 
are acceptable for examination purposes only. Formal drawings 
will be required when the application is allowed. 

2. The drawings are objected to because Figures 2a, 2b, 

2c, 3, 4, and 5 are not designated by a legend such as "Prior 
Art". The legend is necessary in order to clarify what 
applicant's invention is. MPEP § 608.02(g). Correction is 
required. 



Claim Rejections - 35 USC §112 

3. Claims 30 and 31 are rejected under 35 U,S.C. § 112, s.econd 
paragraph, as being indefinite for failing to particularly point 
out and distinctly claim the subject matter which applicant 
regards as the invention. The term "further sleeps a PCI bus" 
and "further sleeps any" is unclear in the context it is used and 
therefore making the claim vague or indefinite. 

Claim Rejections - 35 USC §>101 

4. Applicant is advised that claim 12 is a substantial 
duplicate of claim 13. When two claims in an application are 
duplicates or else are so close in content that they both cover 
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the same thing, despite a slight difference in wording, it is 
proper after allowing one claim to reject the other as being a 
substantial duplicate of the allowed claim. MPEP § 706. 03 (k) . 
Therefore, should the indicated claim (s) be found allowable, the 
duplicate claim (s) will be rejected under 35 USC § 101. 

Doxible Patenting 

5. Claim 4 is provisionally rejected under 35 U.S. C. § 101 as 
claiming the same invention as that of claims 1 and 2, and, 8 
and 9 of copending application Serial No. 08/572,202". This is a 
provisional double patenting rejection since the conflicting 
claims have not in fact been patented. 

6. Claim 7 is provisionally rejected under 35 U.S. C. § 101 as 
claiming the same invention as that of claims 13 and 14 of 
copending application Serial No. 08/572,202. This is. a 
provisional double patenting rejection since the conflicting 
claims have not in fact been patented. 

7. Claim 10 is provisionally rejected under 35 U.S. C. § 101 as 
claiming the same invention as that of claims 16 and 17 of 
copending application Serial No. 08/572,2.02. This is a 
provisional double patenting rejection since the conflicting 
claims have not in fact been patented. 
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Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S. C. § 103 which forms 
the basis for all obviousness rejections set forth in this Office 
action: 

A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in 
section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

Subject matter developed by another person, which qualifies 
as prior art only under subsection (f) or (g) of section 102 
of this title, shall not preclude patentability under this 
section where the subject matter and the claimed invention 
were, at the time the invention was made, owned by the same 
person or subject to an obligation of assignment to the same 
person. 

9. Claims 1-11, and 13-29 are rejected under 35 U.S.C. § 103 as 
being unpatentable over Hollowell, II et al . in view of Watts, 
Jr. et al . 

As per claims 1, 2, and 3, Hollowell discloses the claimed 
invention including a provision for user input (Fig. 1); a 
provision for output (Fig. 1); a CPU coupled to the input and 
output (Fig. 1; col. 4, lines 6-7); the input is a keyboard 
(Fig. 1; col. 4, lines 42-44); the output is a display- device 
(Fig. 1; col. 4, lines 21-22); a temperature level detector 
(Fig. 1; col. 4, lines 47-48); and a thermal management system 
that stops the clock signal to the CPU when the temperature 
detected exceeds a reference temperature (Abstract; Fig. 2) . 
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However, Hollowell does not teach a CPU sleep manager. Watts 
teaches that it is known to include a CPU sleep manager (col. 15, 
lines 16-17) . It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to include 
the CPU sleep manager as taught by Watts, to monitor the 
temperature levels in the computer, to prevent excessive 
temperature which may damage vital components or circuitry. 

As per claim 4, Hollowell discloses the claimed invention as 
above in claims 1, 2, and 3 . Watts discloses the CPU sleep 
manager as above in claims 1, 2, and 3 . However Hollowell does 
not teach a CPU activity detector. Watts teaches that it is 
known to include a CPU activity detector (Abstract) . It would 
have been obvious to one having ordinary skill in the art at the 
time the invention was made to include the CPU activity detector 
as taught by Watts, to monitor the activity by the computer, in 
which the activity causes energy to be expended resulting in 
further heat. 

As per claim 5, Hollowell discloses the claimed invention as 
above in claims 1-4. Watts discloses the CPU sleep manager and a 
CPU activity detector as above in claims 1-4. However Hollowell 
does not teach a CPU sleep manager stopping the clock signals to 
the CPU only when the CPU is processing non-critical I/O. Watts 
teaches that it is known- to include stop the clock to the CPU 
when it is processing non-critical I/O (Fig 2d; col. 10, 
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lines 7-14) . It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to stop the 
clock only when the CPU is processing non-critical I/O as taught 
by Watts, to prevent losing any vital information or processing 
that may occur during an I/O operation. 

As per claim 6, Hollowell discloses the claimed invention as 
above in claims 1-3. Watts discloses the CPU sleep manager as 
above in claims 1-3. However Hollowell does not teach a CPU 
receiving a one of a first clock signal at a first speed or a 
second clock signal at a second speed and the CPU receives the 
first clock signal when the temperature is below the reference 
temperature and the receives the second clock signal when the 
temperature is greater than or equal to the reference 
temperatur.e . Watts teaches that it is known to provide first and 
second clock signals with first and second speeds to the CPU 
(Fig. 3; col. 15, lines 3-20). It would have been obvious to one 
having ordinary skill in the art at the time the invention was 
made to include the above as taught by Watts, to provide 
different clock speeds based upon the required load of the CPU. 

As per claim 7, Hollowell and Watts discloses the claimed 
invention as above in claims 1, 2, 3 and 6. However Hollowell 
does not teach a CPU activity detector. Watts teaches that it is 
known to include a CPU activity detector (Abstract) . It would 
have been obvious to one having ordinary skill in the art at the 
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time the invention was made to include the CPU activity detector 
as taught by Watts, to monitor the activity by the computer and 
it's peripherals, in which the activity causes energy to be 
expended resulting in further heat. 

As per claim 8, Hollowell and Watts discloses the claimed 
invention as above in claims 1, 2, 3, 6, and 7. However 
Hollowell does not teach a CPU sleep manager stopping the clock 
signals to the CPU only when the CPU is processing non-critical 
I/O. Watts teaches that it is known to include stop the clock to 
the CPU when it is processing non-critical I/O (Fig 2d; col. 10, 
lines 7-14) . It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to stop the 
clock only when the CPU is processing non-critical I/O as taught 
by Watts, to prevent losing any vital information or processing 
that may occur during an I/O operation. 

As per claim 9, Hollowell and Watts teach the invention as 
above in claims 1, 2, and 3. However, Hollowell does not teach 
reducing the clock speed when the detected temperature level is 
greater than or equal to the reference temperature. Watts 
teaches that it is known to slow down (reduce) the clock speed 
(col. 3, lines 48-49). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to 
reduce the clock speed as taught by Watts, to allow for CPUs that 
cannot have their clocks stopped. 
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As per claim 10, Hollowell and Watts discloses the claimed 
invention as above in claims 1, 2, 3, and 9 . However Hollowell 
does not teach a CPU activity detector. Watts teaches that it is 
known to include a CPU activity detector (Abstract) . It would 
have been obvious to one having ordinary skill in the art at the 
time the invention was made to include the CPU activity detector 
as taught by Watts, to monitor the activity by the computer and 
it's peripherals, in which the activity causes energy to be 
expended resulting in further heat. 

As per claim 11, Hollowell and Watts discloses the claimed 
invention as above in claims 1, 2, 3, 9, and 10. However 
Hollowell does not teach a CPU sleep manager stopping the clock 
signals to the CPU only when the CPU is processing non-critical 
I/O. Watts teaches that it is known to include stop the clock to 
the CPU when it is processing non-critical I/O (Fig 2d; col. 10, 
lines 7-14) . It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to stop the 
clock only when the CPU is processing non-critical I/O as taught 
by Watts, to prevent losing any vital information or processing 
that may occur during an I/O operation. 

As per claim 13 and 16, Hollowell discloses the claimed 
invention, including the temperature level detector, the CPU, and 
the CPU is part of a computer (Fig. l ; col. 4, lines 3-7) except 
for activating a hardware selector based upon determining if the 
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CPU may rest. Watts teaches that it is known to activate a 
hardware selector based upon determining if the CPU may rest 
(Abstract) . It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to include 
the above as taught by Watts, since logic is needed to provide 
the appropriate clock^ speeds to the CPU based upon each 
condition. 

As per claim 14, Hollowell and Watts discloses the claimed 
invention as in claim 13 above. However, Hollowell does not 
teach the hardware selector applies oscillations to the clock 
input of the CPU based upon if the CPU is to sleep/rest or if the 
CPU is active. Watts teaches that it is known to have the 
hardware selector apply oscillations to the clock input of the 
CPU based upon the CPU state (Abstract; Fig. 3) . It would have 
been obvious to one having ordinary skill in the art at the time 
the invention was made to include the above as taught by Watts, 
since the CPU requires different clock speeds based upon the 
state of the CPU. A first clock speed is slow if the CPU is in a 
rest or sleep mode and a second clock speed is fast if the CPU 
requires activity. 

As per claim 15, Hollowell and Watts discloses the claimed 
invention as in claim 13 above. However, Hollowell does not 
teach the hardware selector preventing the oscillations for the 
clock input to the CPU if the CPU is to rest or supplies 



Serial Number: 08/568,904 _ 10 _ 
Art Unit: 2305 

oscillations to the CPU at full speed if the CPU is to be active. 
Watts teaches that it is known to provide full speed to the CPU 
when it is active and not when it is in sleep/rest mode 
(Abstract; Fig. 3) . Figure 3 shows a circuit in which the D 
flip-flop in conjunction with the oscillators provide the clock 
to the CPU. Either a sleep clock speed or a high speed clock can 
be fed to the CPU, not both signals. It would have been obvious 
to one having ordinary skill in the art at the time the invention 
was made to include the above as taught by Watts, since the CPU 
requires different clock speeds based upon the state of the CPU. 
A first clock speed is slow if the CPU is in a rest or sleep mode 
and a second clock speed is fast if the CPU requires activity. 

As per claims 17 and 18, Hollowell discloses the claimed 
.invention including monitoring temperature levels in a computer. 
However, Hollowell does not teach predicting activity and 
temperature levels relevant to the operation of a CPU within the 
computer and using the predictions for automatic temperature 
control. Watts teaches that it is known to predict activity 
levels within a computer and using the prediction for automatic 
control and also, remain transparent to the user (col. 3, 
lines 10-18) . It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to include 
the above as taught by Watts, since having the capability to 
predict temperature rises and automatically control them, prior 
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to the occurrence could prevent premature failure of the CPU or 
circuit components . 

As per claims 19 and 20, Hollowell and Watts teach the 
disclosed invention as claims 17 and 18 above. However, 
Hollowell does not teach user modification of automatic activity 
and temperature level predictions and using modified predictions 
for automatic temperature control. Watts teaches that it is 
known to allow user modification of automatic activity level 
predictions and using the modified predictions for automatic 
control (col. 3, lines 18-22). It would have been obvious to one 
having ordinary skill in the art at the time the invention was 
made to include the above as taught by Watts, since allowing the 
user to modify temperature levels would allow for different 
manufacturer's components that have various temperature 
specifications . 

As per claims 21-23, Hollowell teaches a CPU (Fig. 1; 
col. 4, lines 6-7) and monitoring temperature levels within the 
computer system (Abstract) . However, Hollowell does not teach 
sampling temperature levels and automatically adjusting the clock 
of the CPU to maintain temperature levels below a reference 
temperature, and the adjustments accomplished within CPU cycles 
and do not affect the user's perception of performance. Watts 
teaches that it is known to sample level of CPU activity and 
reduce the speed of the clock to maintain the temperature below 
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the reference temperature (col. 3, lines 23-25, lines 40-42) and 
the adjustments do not affect the user's perception of 
performance (col. 3, lines 42-45). It would have been obvious to 
one having ordinary skill in the art at the time the invention 
was made to include the above as taught by Watts, since the 
temperature levels should remain below manufacturer's 
specifications for proper operation of the circuit and the speed 
should be reduced to the CPU when it has minimal load. This 
speed should be reduced so that a user would not see any adverse 
effects from the slow down. 

As per claim 24, Hollowell teaches a CPU coupled to a clock 
(Fig. 1) and a monitoring temperature levels within the computer 
system (Abstract) . However, Hollowell does not teach a means 
responsive to the temperature level for controlling period of 
time the clock is in an OFF state and the lengths of periods of 
the time of the clock being appropriate to maintain the 
temperature below the reference temperature. Watts teaches that ' 
it is known to control the periods of the time the clock is in 
its OFF state, the amount of energy (heat) can be reduced 
(col. 5, lines 46-47). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to 
include the above as taught by Watts, to allow enough time during 
the OFF state to allow the cooling of the temperature levels in 
the computer system to reach acceptable levels. 
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As per claim 25 and 26, Hollowell and Watts disclose the 
claimed invention as above in claim 24. However, Hollowell does 
not teach the energy consumption is at maximum when the length of 
each period of time the clock is in an OFF state is zero and 
conversely, the energy consumption decreases as the length of 
each period of time the clock is in an OFF state increases. 
Watts teaches that it is known that the energy consumption is at 
maximum when the length of each period of time the clock is in an 
OFF state is zero and it's converse (col. 5, lines 48-53). It 
would have been obvious to one having ordinary skill in the art 
at the time the invention was made to include the above as taught 
by Watts, to state as the interval of time goes to zero the clock 
is always in the ON state and thus at maximum energy and as the 
interval of time increases the clock is always in the OFF state 
thus reducing the energy consumption. 

As per claim 27, Hollowell and Watts disclose the claimed 
invention as above in claim 24. However, Hollowell does not 
teach the periods of time the clock is in an OFF state are 
constantly being adjusted to maintain the operating temperature 
of the CPU below the reference temperature. Watts teaches that 
it is known to constantly adjust the period of the clock while it 
is in an OFF state (col. 6, lines 2-5). It would have been 
obvious to one having ordinary skill in the art at the time the 
invention was made to include the above as taught by Watts, to 
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regulate the varying temperatures that occur in the computer 
system to acceptable levels. 

As per claim 28 and 29, Hollowell and Watts disclose the 
claimed invention as above in claim 24. However, Hollowell does 
not teach the OFF state represents the minimum clock rate at 
which the CPU can operate and the minimum clock rate may be zero 
for CPU that can have their clocks stopped. Watts teaches that 
it is known that the OFF state represents the minimum clock rate 
at which the CPU can operate and the minimum clock rate may be 
zero for CPU that can have their clocks stopped (col. 5, 
lines 14-17) . It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to include 
the above as taught by Watts, to have a reference to monitor the 
time period the CPU is in the OFF state and what speed it is 
running . 

Conclusion 

10. The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. 

The following prior art teach a thermal management system which 
controls the temperature of the computer system by 
sampling/sensing temperature levels, reducing clock speeds, 
monitor activity levels, and selecting high clock speeds versus 
slow clock speeds. 
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Chen et al . (5,422,806) 

Kenny et al . (5,287,292) 
11. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Rupal 
Dharia whose telephone number is (703) 305-4003. The examiner 
can normally be reached on Monday- Thursday from 6 : 30AM-5 .- 00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Jack Harvey, can be 
reached on (703) 305-9705. The fax phone number for this Group 
is (703) 308-5358. 
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Any inquiry of a general nature or relating to the status of 
this application or proceeding should be directed to the Group 
receptionist whose telephone number is (703) 305-9600. 




^JACKB. HARVEY 
SUPERVISORY PATENT EXAMINER 
GROUP 2300 
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Rupal D. Dharia 
February 7, 1997 



